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(S) Method and device for ink jet recording. 

@ An intermediate transfer ink jet recording 
method comprising forming an ink image on an 
intermediate transfer medium by ink jet record- 
ing and then transferring the ink image from the 
intermediate transfer medium onto a recording 
medium, which method enables an excellent 
image to be formed on the intermediate transfer 
medium and the image to be efficiently transfer- 
red from the intermediate transfer medium to 
the recording medium. The intermediate trans- 
fer ink jet recording method of the invention is 
characterized by ejecting an ink composition on 
an intermediate transfer medium carrying, on 
the surface thereof, a surfactant having an HLB 
value of 2 to 15 to form an ink image and 
transferring the ink image formed on the inter- 
mediate transfer medium to a recording 
medium. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention relates to an intermediate transfer ink jet recording method and a device for prac- 

ticing said method, and more particularly to an ink jet recording method comprising forming an ink image on 
an intermediate transfer medium by ink jet recording and transferring the ink image to a recording medium, 
and a device for practicing said method. 

10 Background Art 

An ink jet recording system is advantageously excellent in the simplicity of the mechanism and the noise- 
lessness. This type of printing, however, has problems which include variations in the quality of prints depend- 
ing upon the kinds of recording media, for example, the quality of recording paper and the image of a portion 

15 remaining undried if an ink image is disturbed during the discharge of the recording medium. 

In order to solve such problems, a proposal has been made on a method called an "intermediate transfer 
system" wherein an ink image is first formed on a transfer medium by an ink jet recording system and then 
transferred to a recording medium (see U.S. Patent Nos. 4538156 and 5099256). In this method, the recording 
head can be disposed apart from the recording paper. Consequently, this method has a feature that it is pos- 

20 sible to prevent the contact of the recording head with the recording paper caused by the disposition of the 
recording head in close proximity to the recording paper or the clogging of the recording head attributable to 
the collection of paper lint on the recording head. 

The above-described device should satisfy both the requirement that a desired ink image is accurately 
formed on an intermediate transfer medium and the requirement that the ink image is transferred to the re- 

25 cording medium under low pressure with a good degree of efficiency. With respect to the former requirement, 
if ink droplets ejected on the intermediate transfer medium are excessively spread or flowed on the intermedi- 
ate transfer medium to cause a remarkable variation in the location or shape thereof, the resultant print is un- 
favorably disturbed. In the present specification, this phenomenon is often referred to as "repelling" of the ink. 
For example, Fig. 9 schematically shows a straight line printed by a group of dots. When a group of dots as 

30 shown in Fig. 9 (a) is formed onto an intermediate transfer medium, a good print can be provided on a recording 
medium. On the other hand, as shown in Fig. 9 (b), when there occurs the "repelling" phenomenon wherein 
a dot is excessively broadened or flowed outside a region indicated by a broken line where the dots are to be 
formed, only a bad print can be provided on the recording medium. With respect to the latter requirement, print- 
ing cannot be effected with a high degree of efficiency if the ink image remains on the intermediate transfer 

35 medium or if a high pressure is necessary for the transfer. 

Japanese Patent Laid-Open No. 146750/1989 discloses a method which comprises forming a thin film of 
glycerin on a transfer medium and forming an ink image of an oil-base ink on the thin film. According to this 
method, it is possible to accurately form an ink image and to transfer the ink image to the recording medium 
under relatively low pressure with a high efficiency. 

40 However, the present inventors have confirmed that, when this method is effected by using a water-base 

ink composition containing water as a main solvent, in some cases, the transfer cannot often be effected with 
a high degree of efficiency as opposed to the oil-base ink. 

Furthermore, in the conventional recording method, a linear load (the force per unit length) of about 2.5 
kg/cm may be required. If it is possible to effect the transfer under lower pressure, the limitation on the material 

45 for constituting the device can be eliminated, so that a device having a lower weight and a smaller size could 
be realized. 

SUMMARY OF THE INVENTION 

so Accordingly, an object of the present invention is to provide an intermediate transfer ink jet recording meth- 

od which enables a print to be obtained with a high efficiency when a water-base ink composition is employed. 

According to one aspect of the present invention, there is provided an intermediate transfer ink jet recording 
method comprising the steps of; 

ejecting an ink composition on an intermediate transfer medium carrying, on the surface thereof, a sur- 
55 factant having an HLB value of 2 to 15, to form an ink image; and 

transferring said ink image formed on said intermediate transfer medium to a recording medium. 
According to another aspect of the present invention, there is provided an intermediate transfer ink jet re- 
cording device comprising: 



2 



EP 0 583 168 A2 



an intermediate transfer medium carrying, on the surface thereof, a surfactant having an HLB value of 
2 to 15; 

recording means for ejecting droplets of an ink composition to form an ink image on said intermediate 
transfer medium; and 

transfer means for pressing said ink image formed on said intermediate transfer medium against a re- 
cording medium to transfer said ink image to said recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of an embodiment of the recording device according to the present invention, 

wherein a surfactant 41 is coated on a transfer drum 1 by means of a wick 42; 

Fig. 2 is a cross-sectional view in the direction of X of the device shown in Fig. 1; 

Fig. 3 is a cross-sectional view of another preferred embodiment of the recording device according to the 

present invention, wherein a surfactant 41 is coated on a transfer drum 1 by means of a roller 43; 

Fig. 4 is a cross-sectional view of a further preferred embodiment of the recording device according to the 

present invention, wherein a solid surfactant 41 is coated on a transfer drum 1; 

Fig. 5 is a perspective view of a further embodiment of the recording device according to the present in- 
vention, wherein a heater 5 for heating an ink image is provided; 
Fig. 6 is a cross-sectional view in the direction of X of the device shown in Fig. 5; 
Fig. 7 is an embodiment of the device according to the present invention, wherein a recording head is in- 
tegrally attached to a surfactant coating device; 

Fig. 8 is a diagram for explaining a recording method using the device shown in Fig. 7; and 

Figs. 9 are diagrams of a straight line formed by a group of dots on a recording medium, wherein Fig. 9(a) 

represents an ideal group of dots and Fig. 9(b) represents a group of dots wherein repelling is observed. 

DETAILED DESCRIPTION OF THE INVENTION 

(Surfactant) 

In the recording method according to the present invention, a surfactant having an HLB (hydrophilic-lipo- 
philic balance) value of 2 to 15, preferably 4 to 13, is employed. Preferred examples of the surfactant include 
cationic surfactants (for example, an aliphatic amine salt and its quaternary ammonium salt, an aromatic qua- 
ternary ammonium salt and a heterocyclic quaternary ammonium salt), anionic surfactants (for example, a salt 
of an alkylcarboxylic acid, an alkyl ether carboxylic acid, an alkylbenzenesurfonic acid, an alkylnaphthalene- 
sulfonic acid, a dialkylsulfosuccinic acid, a higher alcohol sulfuric acid ester, an alkyl ether sulfuric acid, an alkyl 
ether phosphoric acid ester or an alkylphosphoric acid ester), nonionic surfactants (for example, ethers such 
as alkyl and alkyl ally! polyoxyethylene ethers; ether esters such as a polyoxy ethylene ether of a glycerin ester; 
esters such as a fatty acid ester of polyethylene glycol; and nitrogen-containing compounds such as a fatty 
acid alkanolamide), amphoteric surfactants (for example, a carboxybetaine, a salt of an aminocarboxyiic acid 
and an imidazoline derivative), a silicone surfactant and a f luorosurfactant (particularly preferably one wherein 
all the hydrogen atoms of tha hydrocarbon chain are substituted with a fluorine atom). The surfactant is also 
commercially available. Preferred examples thereof include Neocol YSK (HLB value: 11; the following values 
within the parentheses representing HLB values), and Hitenol N-17 (14) (all the above products being an anion- 
ic surfactant manufactured by Dai-lchi Kogyo Seiyaku Co., Ltd.), Noigen EA-50 (6), Noigen A-140 (14), Sorgen 
30 (4), Epan 420 (9) and Epan 740 (13) (all the above products being a nonionic surfactant manufactured by 
Dai-lchi Kogyo Seiyaku Co., Ltd.), L-7001 (7), L-7602 (8), L-7604 (13), Fz-2171 (2), Fz-2163 (13) and Fz-2164 
(8) (all the above products being a silicone surfactant manufactured by Nippon Unicar Co., Ltd.) and FC-430 
(12) (a f luorosurfactant manufactured by Sumitomo 3M Co., Ltd.). 

(Recording Method and Device) 

The ink jet recording method and apparatus according to the present invention will now be described with 
reference to the accompanying drawings. 

Fig. 1 is a perspective view of an embodiment of the Inkjet recording device according to the present in- 
vention, and Fig. 2 is a cross-sectional view in the direction of X of the device shown in Fig. 1. This device 
comprises a transfer drum 1 as an intermediate transfer medium and, disposed around the transfer drum 1, 
ink jet recording means (an ink jet recording head) 2 and a pressure roller 3 and further comprises a surfactant 
coating device 4 provided upstream of the recording head 2 in the direction of rotation of the transfer drum. 
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The transfer drum 1 comprises an elastic layer 11 constituting the surface of the drum 1 and an internal 
drum 12. The elastic layer 11 preferably comprises a rubber material, particularly preferably comprises a ma- 
terial that permits an ink image to be easily peeled off therefrom and is heat-resistant Preferred examples of 
the rubber material include a silicone rubber, a f luorosflicone rubber, phenylsilicone rubber, a f luororubber, a 
5 chloroprene rubber, a nitrile rubber, an ethylene/propylene rubber, a natural rubber, a styrene rubber, an iso- 
prene rubber, a butadiene rubber, an ethylene/propylene/butadiene polymer and a nitrile/butadiene rubber. A 
silicone rubber, a fluorosilicone rubber, a fluororubber, phenylsilicone rubber and a chloroprene rubber are 
particularly preferred. 

The recording head 2 selectively ejects ink droplets according to printing signals and comprises an Inkjet 

10 recording head using, for example, a piezoelectric element. In the device shown in Figs. 1 and 2, a recording 
head having a nozzle over substantially the whole width of the transfer drum 1 is used. 

The pressure roller 3 is preferably a metallic roller and pressed against the transfer drum 1 by pressure 
applying means (not shown). 

The surfactant coating device 4 comprises a container 40 which contains a surfactant 41 and a liquid ab- 

15 sorbent wick 42 constructed in such a manner that one end of the wick is immersed in the surfactant 41 and 
a part thereof is in contact with the elastic layer 11. As shown in the drawing, this wick is constructed so as 
to have its width over substantially the whole width of the transfer drum 1 or at least over the whole width of 
the printing region, and preferably comprises a felt material. 

In the above-described device, printing is effected as follows. At the outset, the surfactant 41 is sucked 

20 through the capillarity of the wick 42 and coated on the surface of the elastic layer 11 by means of the wick 
42. An ink image 5 is formed on the coated surface by the ink jet recording head 2. The presence of the sur- 
factant prevents the ink image 5 from being excessively broadened or flowed, so that the ink image 5 can be 
formed at an accurate position without a significant variation in the location of the ink image. This ink image 
is carried to a region facing the pressure roller 3 with the rotation of the transfer drum 1 and transferred to the 

25 recording medium 6. In this case, the ink image 5 can be thoroughly peeled off from the intermediate transfer 
drum 1 by virtue of the presence of the surfactant. Thus, printing can be effected without leaving the ink image 
unpeeled. The transfer drum 1 after the completion of the transfer step comes again into contact with the sur- 
factant coating device 4 which cleans the surface of the transfer drum 1 to render the transfer drum 1 ready 
for the next image formation. It is needless to say that the surfactant is preferably coated over the whole region 

30 where the ink image is formed. 

According to a further preferred embodiment of the present invention, the surfactant coating device 4 may 
be constructed as shown in Fig. 3. Specifically, the surfactant may be coated using, instead of the wick 42 
shown in Fig. 2, a coating roller 43 provided with an absorbent layer (preferably comprising a sponge) 44. In 
this device, the absorption of the surfactant into the absorbent layer 44 may be regulated by providing a reg- 

35 ulating blade 45. 

According to a further preferred embodiment of the present invention, when the surfactant is solid at room 
temperature, the surfactant coating device 4 may be constructed as shown in Fig. 4. Specifically, in the device 
shown in Fig. 4, the solid surfactant 41 may be coated by bringing the solid surfactant 41 into contact with the 
elastic layer 11 by means of a press spring 51 with the solid surfactant 41 supported by a supporting member 
40 50. In this construction, the surface of the transfer drum 1 after the completion of the transfer is cleaned by 
a cleaner blade 52. 

According to a further embodiment of the present invention, the surfactant may be previously incorporated 
into the elastic layer by milling or other means. Specifically, a rubber material is mixed with a surfactant The 
mixture is vulcanized to provide a rubber material for constituting the elastic layer. According to a still preferred 

45 embodiment of the present invention, it is preferred for the rubber material to have a low compatibiity with 
the surfactant This is because, when the rubber material and surfactant are less compatible with each other, 
it is considered that the surfactant is fed little by little onto the surface of the elastic layer, which enables the 
surface to be maintained in a good state. The amount of addition of the surfactant is preferably about 1 to 15% 
by weight, still preferably about 3 to 10% by weight, based on the rubber material. 

50 In the present invention, it is possible to transfer the ink image onto the intermediate transfer medium under 

a pressure of about 1 to 0.5 kg/cm in terms of the linear load. In conventional methods, it is difficult to transfer 
the ink image onto the recording medium under such a low pressure without leaving any residual ink image 
on the intermediate transfer medium. Since the transfer can be effected under the above low pressure, the 
strength required of the individual members of the device of the present invention is not so large that, for ex- 

55 ample, the present invention is advantageous also in that the size of the whole device can be reduced. 

According to a preferred embodiment of the present invention, it is also possible to use a method wherein 
the ink image transferred to the recording medium is then heated and further optionally pressed to surely fix 
the ink image to the recording medium. 
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According to a further preferred embodiment of the present invention, means for heating the ink image 
formed on the intermediate transfer medium is provided to heat the ink image on the intermediate transfer 
medium. Fig. 5 is a perspective view of a further embodiment of the recording device according to the present 
invention, wherein a heater 7 is provided as the heating means, and Fig. 6 is a cross-sectional view in the dh 

5 rection of X of the device shown in Fig. 5. 

In this device, printing is effected as follows. At the outset, the pressure drum 3 is disposed so as not to 
come into contact with the transfer drum 1 by pressure release means 31 . Asurfactant is coated on the transfer 
drum 1 by the surfactant coating device 4. In this device, the surfactant coating device 4 can be disposed in 
such a manner that it is apart from and does not come into contact with the transfer drum 1. Specifically, it 

10 can be moved in a direction indicated by an arrow B shown in Fig. 6. After the completion of coating of the 
surfactant, the surfactant coating device 4 is brought into non-contact with the transfer drum 1 . Subsequently, 
an image 5 is formed on the transfer drum 1 while scanning the ink jet recording head 2 in a reciprocating 
manner along a carriage 20. The ink image 5 formed on the transfer drum 1 is heated with heating means 7 
to evaporate a volatile solvent component contained in the ink image. As a result, the surface of the ink image 

15 5 becomes viscous, which facilitates the transfer of the ink image to the recording medium. Specifically, the 
ink image is pressed against the recording medium 6 between the pressure drum 3 and the transfer drum 1 
by means of press means 30, so that the ink image is transferred onto the recording medium. 

According to a further preferred embodiment of the present invention, the recording head 2 is constructed 
integrally with the surfactant coating device 4. The coating of the surfactant and printing are effected while 

20 scanning the combined recording head and surfactant coating device along the carriage 20. Asurfactant coat- 
ing device 4 constructed integrally with the recording head 2 is schematically shown in Fig. 7. This device is 
constructed so that the surfactant is contained in a container 61 , infiltrated into a pad 62 (preferably comprising 
a sponge) permeable to a liquid and oozes on the surface of the pad. As shown in Fig. 8, the recording head 
2 and the coating device 4 are scanned along the carriage 20. When the combined recording head and sur- 

25 factant coating device is in a printing region 13 on the recording medium, the recording head 2 effects printing 
on a region 120, while the coating device 4 coats a surfactant on a region 121. During this step, the transfer 
drum 1 remains stopped. When the recording head 2 and the coating device 4 have reached a non-printing 
region, the transfer drum 1 is rotated by a given angle. The recording head 2 and the coating device 4 enter 
again the printing region 13 for new printing and coating of the surfactant Printing is effected on the region 

30 121 coated with the surfactant, and coating of the surfactant is effected on a new region. The width L1 coated 
by the pad 52 is preferably larger than the width L2 of a group of nozzles 21 of the recording head 2. 

(Ink Composition) 

35 The ink composition used in the method of the present invention is the so-called "water-base ink compo- 

sition" and not particularly limited so far as it can be used in an intermediate transfer ink jet recording method. 
Specific examples of the ink composition include an ink composition comprising a colorant, water as a main 
solvent, a water-soluble organic solvent and other additives. 

More specifically, preferred examples of the water-soluble organic solvent include polyhydric alcohols hav- 
40 jng a high boiling point and a low volatility, such as glycerin, ethylene glycol, diethylene glycol, triethylene gly- 
col, propylene glycol, dipropyiene glycol, hexylene glycol, polyethylene glycol and polypropylene glycol. Fur- 
ther examples of the water-soluble organic solvent include monoetherif ication products, dietherif ication prod- 
ucts and esterif ication products of the above polyhydric alcohols, such as ethylene glycol monomethyl ether, 
ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, diethylene glycol monomethyl ether, diethy- 
ls lene glycol monoethyl ether and diethylene glycol monobutyl ether. It is also possible to use N-methyl-2-pyr- 
rolidone, 1,3-dimethylimidazoIidinone, mo noethanol amine, N,N-dimethylethanolamine, N.N-diethylethanola- 
mine, diethanolamine, N-n-butyldiethanolamine, tri-iso-propanol amine and triethanolamine. The water-solu- 
ble organic solvent serves to improve the moisture retention of the ink, which prevents clogging of the nozzles 
and contributes to an improvement in the stability of the ink. 
50 Further, the addition of monohydric alcohols such as ethanol, propanol, isopropanol and butanol is pre- 

ferred from the viewpoint of improving the quick drying and fixing of prints. 
Examples of the colorant include a pigment and a dye. 

Examples of the pigment include organic pigments and inorganic pigments. Preferred specific examples 
of pigments for a black ink include carbon black (C.I. Pigment Black 7), such as furnace black, lamp black, acet- 
55 ylene black and channel black, metals, such as copper, iron (CI. Pigment Black 11) and titanium oxide, and 
organic pigments, such as aniline black (C.I. Pigment Black 1). Preferred specific examples of the pigment for 
a color ink include C.I. Pigment Yellow 1 (fast yellow G), 3 and 12 (disazo yellow AAA), 13, 14, 17, 24, 34, 35, 
37 and 42 (iron oxide yellow), 53, 55, 81 and 83 (disazo yellow HR), 95, 97, 98, 100, 101, 104, 108, 109, 110, 
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117, 120, 138 and 153, C.I. Pigment Orange 5, 13, 16, 17, 36, 43 and 51, C.I. Pigment Red 1, 2, 3, 5, 17 and 
22 (brilliant fast scarlet), 23, 31, 38 and 48:2 (permanent red 2B (Ba)), 48:2 (permanent red 2B (Ca)) t 48:3 
(permanent red 2B (Sr)), 48:4 (permanent red 2B (Mn)), 49:1, 52:2, 53:1 and 57:1 (brilliant carmine 6B), 60:1, 
63:1. 63:2, 64:1 and 81 (rhodamine 6Glake), 63, 88 and 101 (iron oxide red), 104, 105, 106 and 108 (cadmium 

5 red), 112, 114 and 122 (quinacridone magenta), 123, 146, 149, 166, 168, 170, 172, 177, 178, 179, 185, 190, 
193, 209 and 219, CJ. Pigment Violet 1 (rhodamine lake), 3, 5:1, 16 and 19 (quinacridone red), 23 and 38, C.I. 
Pigment Blue 1, 2 and 15 (phthalocyanine blue R), 15:1, 15:2 and 15:3 (phthalocyanine blue G), 15:4 and 15:6 
(phthalocyanine blue E), 16 and 17:127 (iron blue), 28 (cobalt blue), 29 (ultramarine blue), 56, 60 and 63, and 
C.I. Pigment Green 1, 4, 7, 8, 10, 17, 18 and 36. It is also possible to use, besides the above pigments, proc- 

w essed pigments, such as graft carbon having a surface treated with a resin or the like. 

The amount of addition of the pigment is preferably about 0.5 to 15% by weight. The particle diameter of 
the pigment is preferably 25 or less, particularly preferably 1 u.m or less. 

If necessary, the addition of a dispersant in an amount of 1 to 100% by weight based on the pigment fol- 
lowed by a dispersion treatment with a ball mill or the like may be effected for the purpose of homogeneously 

15 dispersing the pigment 

Examples of the dye include a direct dye, an acid dye, a basic dye and a food dye. Preferred specific ex- 
amples of dyes include C.I. Direct Black 9, 17, 19, 22, 32, 51, 56, 62, 69, 77, 80, 91, 94, 97, 108, 112, 113, 
114, 117, 118, 121, 122, 125, 132, 146, 154, 166, 168, 173 and 199, C.I. Direct Red 2, 4, 9, 23, 26, 31, 39, 62, 
63, 72, 75, 76, 79, 80. 81, 83, 84, 89, 92, 95, 111, 173, 184, 207, 211. 212. 214, 218, 221. 223. 224, 225, 226, 

20 227, 232, 233, 240. 241, 242, 243 and 247, CJ. Direct Violet 7, 9, 47, 48, 51, 66, 90, 93, 94, 95, 98, 100 and 
101, C.I. Direct Yellow 8, 9, 11, 12, 27, 28, 29, 33, 35, 39, 41, 44, 50, 53, 58, 59, 68, 86, 87. 93, 95, 96, 98, 
100, 106, 108, 109, 110, 130, 132, 142. 144, 161 and 163, C.I. Direct Blue 1, 10, 15, 22, 25, 55, 67, 68, 71, 
76, 77, 78. 80, 84, 86, 87, 90, 98, 106, 108, 109, 151, 156, 158, 159, 160, 168, 189, 192, 193, 194, 199, 200. 
201, 202, 203, 207, 211, 213. 214, 218, 225, 229, 236, 237, 244, 248, 249, 251, 252, 264, 270, 280, 288, 289 

25 and 291, CI. Acid Black 7, 24. 29, 48, 52:1, 172, CI. Acid Red 35, 42, 52, 57, 62, 80, 82, 111, 114, 118, 119, 
127, 128, 131. 143. 151, 154, 158, 249, 254, 257, 261. 263, 266, 289, 299, 301, 305, 336, 337, 361, 396 and 
397, CI. Acid Violet 5. 34. 43. 47, 48, 90, 103 and 126, CI. Acid Yellow 17, 19, 23, 25, 39, 40, 42, 44, 49, 50, 
61. 64. 76, 79, 110. 127, 135, 143, 151. 159, 169, 174, 190, 195, 196, 197, 199, 218, 219. 222 and 227, C.I. 
Acid Blue 9, 25, 40, 41, 62, 72, 76, 78, 80, 82, 92, 106, 112, 113, 120. 127:1. 129. 138, 143, 175, 181. 205, 

30 207, 220, 221. 230, 232, 247, 258, 260, 264, 271, 277, 278, 279, 280, 288, 290 and 326, CI. Basic Black 8, 
CI. Basic Red 12, 13, 14, 15, 18, 22, 23, 24, 25, 27, 29, 35, 36, 38, 39, 45 and 46, C.I. Basic Violet 1, 2, 3, 7, 
10, 15, 16, 20, 21, 25, 27, 28, 35, 37, 39, 40 and 48, CI. Basic Yellow 1, 2, 4, 11, 13, 14, 15, 19, 21, 23, 24, 
25, 28, 29. 32. 36, 39 and 40, C.I. Basic Blue 1, 3. 5, 7, 9, 22, 26, 41, 45, 46, 47, 54, 57, 60, 62, 65, 66, 69 and 
71, CI. Disperse Yellow 3. 5, 56, 60. 64 and 160. CI. Disperse Red 4, 5, 60, 72, 73 and 91, C.I. Disperse Blue 

35 3, 7, 56, 60, 79 and 198, C.I. Disperse Orange 13 and 30, CI. Food Black, CI. Solvent Black 3, 5 and 22, C.I. 
Solvent Yellow 19,44, 98, 104, 105, 112, 113 and 114, CI. Solvent Red 8, 24,71, 109, 152, 155, 176, 177 and 
179, C.I. Solvent Blue 2, 11, 25, 78, 94 and 95, C.I. Solvent Green 26, CI. Solvent Orange 5, 40, 45, 72, 63, 
68 and 78, CI. Solvent Violet 13, 31, 32 and 33. 

The amount of addition of the dye is preferably about 0.2 to 10 by weight, still preferably about 0.5 to 5 by 

40 weight 

Specific examples of the additive include a resin emulsion which is an emulsion comprising water as its 
continuous phase and a resin component as its disperse phase. The resin components include, for example, 
polyacrylate, polymethacrylate, polyethacrylate, styrenebutadiene copolymer, butadiene polymer, acrylonitri- 
lebutadiene copolymer, chloroprene polymer, bridged acrylic resin, bridged styrene resin, fluorine resin, viny- 

45 lidene fluoride, benzoguanamine resin, phenolic resin, polyolef in, sty rene-acry late copolymer, styrenemetha- 
crylate copolymer, polystyrene, styrene-acrylamide copolymer, rviso-butytacrylate resin acrylonitrile resin, vi- 
nyl acetate resin, acryiamide resin, silicone resin, polyvinyl acetal resin, rosin resin, polyethylene, polycarbon- 
ate, vinylidene chloride resin, epoxy resin, vinyl acetate resin, ethyiene-vinyl acetate resin, vinyl acetate-ac- 
rylate copolymer, vinyl chloride resin and polyurethane. It is possible to use a low molecular resin emulsion 

50 which includes, for example, polyethylene wax, montan wax, alcohol wax, synthetic oxide wax, a-olef in-dehy- 
drate maleate copolymer, carnauba wax, lanolin wax, paraffin wax and microcrystalline wax. 

It is also possible to use a water-soluble polymer as the additive. Specific examples of the water soluble 
polymer include, for example, polyalkene oxide such as polyethylene oxide, polyvinyl pyrrolidone, polyvinyl al- 
cohol, polyvinyl butyral, polyacrylic acid, glue, gelatin, casein, albumin, acacia gum, alginic acid, methyl cel- 

55 lulose, carboxylmethyl cellulose, hydroxymethyi cellulose, polyvinyl ether, polyvinylmethyl ether, polyethylene 
glycol, and saccharides such as glucose, xylose, sucrose, maltose, arabinose, a-cyclodextrin and starch. 

Specific examples of another additive include water-soluble anionic, cationic, amphoteric and nonionic sur- 
factants. The addition of the surfactant to the ink composition lowers the surface tension of the ink, which en- 
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ables the applicability of the ink composition to the elastic layer of the intermediate transfer medium to be im- 
proved from the side of the ink composition. Preferred examples of the anionic surfactant include a salt of a 
higher fatty acid, a salt of a higher alkyldicarboxylic acid, a salt of a higher alcohol sulfuric acid ester, a salt of 
a higher alkylsulfonic acid, a salt of an alkylbenzenesulfonic acid, a salt of an alkylnaphthalenesulfonic acid, 

5 a formalin polycondensate of a salt (Na, K, Li or Ca) of naphthalenesulfonic acid, a condensate of a higher 
fatty acid with an amino acid, a salt of a dialkylsulfosuccinic acid ester, a salt of an alkylsulfosuccinic acid, a 
salt of naphthenic acid, a salt of an alkyl ether carboxylic acid, an acylated peptide, a salt of an ct-olefinsulfonic 
acid, N-acylmethyltaurine, a salt of an alkyl ethersulfuric acid, a secondary higher alcohol ethoxysulfate, a salt 
of a polyoxyethylene alkylphenyl ether sulfonic acid, a monoglysulfate, a salt of an alkyl ether phosphoric acid 

10 ester and a salt of an alkylphosphoric acid ester. 

Preferred examples of the cationic surfactant include an aliphatic amine salt, a quaternary ammonium salt, 
a sulfonium salt and a phosphonium salt. 

Specific preferred examples of the amphoteric surfactant include a carboxybetaine type surfactant, a salt 
of aminocarboxylic acid and lecithin. 

15 Specific preferred examples of the nonionic surfactant include a fluorine surfactant, a silicone surfactant, 

a copolymer of acrylic acid, polyoxyethylene alkyl ether, polyoxyethylene alkylphenyl ether, polyoxyethylene 
secondary alcohol ether, polyoxyethylene sterol ether, a lanolin derivative of polyoxyethylene, an ethylene ox- 
ide derivative of a formalin condensate of an alkylphenol, a polyoxyethylene/polyoxy propylene block polymer, 
a fatty acid ester of a polyoxyethylene poly oxy propylene alkyl ether polyoxyethylene compound, a polyethy- 

20 lene oxide condensation type polyethylene glycol fatty acid ester, a fatty acid monoglyceride, a polyglycerin 
fatty acid ester, a sorbitan fatty acid ester, a propylene glycol fatty acid ester, a sucrose fatty acid ester, a fatty 
acid alkanolamide, a polyoxyethylene fatty acid amide and a polyoxyethylene alkylamine oxide. 

The amount of addition of these surfactants is preferably about 0.05 to 10% by weight, still preferably about 
0.1 to 8% by weight, based on the ink. 

25 If necessary, pH adjusters, such as potassium di hydrogen phosphate and sodium dihydrogenphosphate, 

and fungicides, preservatives and rust preventives, such as benzoic acid, dichlorophene, hexachlorophene,' 
sorbic acid, a p- hydroxy benzoic acid ester, ethylenediaminetetraacetic acid (EDTA), sodium dehydroacetate, 
1,2-benzothiazolin-3-one, 3,4-isothiazolin-3-one, etc. may be added to the ink composition used in the present 
invention. Further, urea, thiourea, ethyleneurea, etc. may be added for the purpose of preventing the nozzle 

30 from drying. 

Further, it is also preferred to add a water-soluble resin or a water- insoluble resin in an emulsion form. 

The viscosity of the ink composition used in the present invention is preferably 50 mPasec or less, par- 
ticularly preferably 25 mPasec or less, from the viewpoint of ensuring stable ejection of the ink from the nozzle 
and stable supply of the ink to the head. 

35 

EXAMPLES 

The present invention will now be described in more detail with reference to the following Examples, though 
it is not limited to these Examples only. 

40 

Example A 

An intermediate transfer ink jet recording device shown in Fig. 1 wherein an elastic layer comprising a sil- 
icone rubber was provided on the surface of the intermediate transfer medium is used. Various surfactants 
45 were coated on the surface of the intermediate transfer medium to evaluate the formation of an ink image on 
the intermediate transfer medium and the transfer efficiency of the ink image. 
The formulation of the ink composition used is as follows. 
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Pigment (carbon black) 


1.5wt.% 




Resin emulsion (styrene/acrytic copolymer emulsion) 


15wt% 


5 


Diethylene glycol 


6wt% 




Sugar (glucose) 


20 wt% 




Surfactant (TW-20 manufactured by DaMchi Kogyo Seiyaku Co., Ltd.) 


3 wt.% 


10 


Other additives and water 


To 100 wt.% 



Surfactants used, HLB values thereof and the results of evaJuation are given in the following table. 
The formation of an ink image and the transfer efficiency were evaluated according to the following five 
grades. Grade 3 is the advantageous limit for the view point of a lower weight and a smaller size of the recording 
15 device. 



Formation of Ink image 

Line printing and solid printing were effected, and the resultant ink image was evaluated based on whether 
20 or not repelling was observed in the ink image. The criteria of the evaluation were as follows. 

5: An image could be formed without occurrence of repelling in both the line and solid printing. 

4: Although an image could be formed without occurrence of repelling in the line printing, repelling was 

somewhat observed in the solid printing. 
3: Although an image could be formed without occurrence of repelling in the line printing, repelling was 
25 observed in approximately half of the printed region in the solid printing. 

2: Although an image could be formed without occurrence of repelling in the line printing, repelling was 

observed in more than half of the printed region in the solid printing. 
1: Repelling was observed in both the line printing and solid printing with disturbance of an ink image. 

30 Transfer Efficiency 

The transfer efficiency was evaluated based on the transfer pressure (a linear load) necessary for trans- 
ferring 100% of the ink image formed on the transfer medium to the recording paper The criteria of the eval- 
uation were as follows. 
35 5: 0.5 kg/cm or less 

4: more than 0.5 to 1 .0 kg/cm or less 
3: more than 1.0 to 2.5 kg7cm or less 
2: more than 2.5 to 3.0 kg/cm or less 
1 : more than 3.0 kg/cm 

40 
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Table 1 





No. 


Surfactant 


HLB Value 


Image Formation 


Transfer Efficiency 


5 


A1 


L-722 


1 


2 


5 




2 


FZ-2171 


2 


4 


5 




3 


L-7001 


7 


5 


5 


10 


4 


L-7602 


8 


5 


5 




5 


FZ-2164 


8 


5 


5 




6 


FZ-2163 


13 


3 


4 


15 


7 


L-7604 


13 


4 


5 




8 


FZ-2162 


16 


3 


2 




9 


FZ-2161 


20 


3 


2 


20 


10 


Noigen EA-50 


6 


3 


3 




11 


EA-140 


14 


3 


3 




12 


Sorgen 30 


4 


4 


4 


25 


13 


TW-20 


17 


3 


2 




14 


Epan 420 


9 


3 


3 




15 


740 


13 


3 


3 


30 


16 


FC-430 


12 


5 


4 




17 


Neocol YSK 


11 


3 


4 




18 


Hitenol N-17 


14 


3 


3 


35 


19 


Silicone oil 


0 


1 


5 




20 


Glycerin 


20 


2 


1 




21 


Uncoated : silicone rubber 




1 


3 



40 



Example B 

A rubber material produced by compounding a surfactant specified in the following table with a rubber for 
forming an elastic layer specified in the following table and vulcanizing the compounded rubber was used to 
form the elastic layer of the inter mediate transfer drum of the device shown in Fig. 1. Further, a device provided 
with an elastic layer not containing a surfactant and a device using an iron-oxide- containing silicone rubber 
produced according to the description of U.S. Patent No. 5,099,256 were also provided. Printing was effected 
using these devices. Formulations of the ink compositions used and specified in the following table are as fol- 
lows. 
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Ink composition 1 




Pigment (carbon black) 


3wt% 


5 


Resin emulsion (styrene/acrylic copolymer emulsion) 


8wt% 




Glycerin 


8wt.% 




Polyvinyl pyrrolidone 


6wt% 


10 


Surfactant (TW-20 manufactured by Dai-lchi Kogyo Seiyaku Co., Ltd.) 


1 wt.% 




Other additives and water 


To 100 wt.% 



Ink composition 2 


Pigment (carbon black) 


3 wt.% 


Resin emulsion (Watersol CD-540 manufactured by Dainippon Ink and Chemicals Inc.) 


8 wt.% 


Triethanolamine 


5 wt.% 


Triethylene glycol 


5 wt.% 


Other additves and water 


To 100 wt.% 



Table 2 





Surfactant 




Ink 


No. 


(HLB value and amount of 


Elastic Layer 


Compo- 




addition) 




sition 


Bl 


FC-430 (12 f 2 wt.%) 


Silicone rubber 


1 


2 


FC-430 (12, 5 wt.%) 


Silicone rubber 


1 


3 


FC-430 (12 f 13 wt.%) 


Silicone rubber 


1 


4 


Sodium dialkylsulf o- 


Chloroprene rubber 


2 




succina te 








(7 to 12, 5 wt.%) 






5 


None 


Silicone rubber 


1 


6 


None 


Chloroprene rubber 


2 


7 


None 


Silicone rubber 


1 






containing iron 








oxide* 





Note) *: Prepared as described in U.S. Patent No. 
5,099,256 

The formation of an ink image and the transfer efficiency were evaluated as follows. 
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Formation of Ink Image 

Line printing was effected, and the resultant ink image was evaluated based on whether or not repelling 
was observed in the ink image. The criteria of the evaluation were as follows. 
5 O: An image could be formed without occurrence of repelling in both the line and solid printing, 
x: Repelling was observed with disturbance of an ink image. 

Transfer Efficiency 

10 The transfer efficiency was evaluated based on the transfer pressure (a linear load) necessary for trans- 

ferring 100% of the ink image formed on the transfer medium to the recording paper. The criteria of the eval- 
uation were as follows. 
©: 1 kg/cm or less 
O: more than 1 .0 to 2.5 kg/cm or less 

15 x: more than 3.0 kg/cm 



Table 3 



20 


No. 


Formation of 
Ink Image 


Transfer 
Efficiency 




Bl 


o 


O 


25 


2 


O 


© 




3 


o 


O 




4 


o 


© 


30 


5 


X 


o 




6 


X 


o 




7 


O 


X 
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Claims 

40 1. An intermediate transfer ink jet recording method comprising the steps of: 

ejecting an ink composition on an intermediate transfer medium carrying, on the surface thereof, 
a surfactant having an HLB value of 2 to 15 to form an ink image; and 

transferring said ink image formed on said intermediate transfer medium to a recording medium. 

45 2. The method according to claim 1, wherein said surfactant is carried on the surface of said intermediate 
transfer medium by coating said surfactant on said intermediate transfer medium. 

3. The method according to claim 1, wherein said intermediate transfer medium has a surface comprising 
a rubber containing a surfactant 

50 

4. The method according to claim 1, wherein said surfactant is selected from the group consisting of a sill- 
cone surfactant, a nonionic surfactant a f luorosurfactant and an anionic surfactant. 

5. The method according to claim 1, which further comprises the step of heating said ink image transferred 
onto said recording medium. 

55 

6. An intermediate transfer ink jet recording apparatus comprising: 

an intermediate transfer medium carrying, on the surface thereof, a surfactant having an HLB val- 
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ue of 2 to 15; 

recording means for ejecting droplets of an ink composition to form an ink image on said intermedi- 
ate transfer medium; and 

transfer means for pressing said ink image formed on said intermediate transfer medium against 
a recording medium to transfer said ink image to said recording medium. 

7. The apparatus according to claim 6, which further comprises means for coating said surfactant on said 
intermediate transfer medium to carry said surfactant on the surface of said intermediate transfer me- 
dium. 

8. The apparatus according to claim 6, wherein said intermediate transfer medium has a surface comprising 
a rubber containing a surfactant 

9. The apparatus according to claim 6, which further comprises means for heating said recording medium 
on which said ink image has been transferred. 

10. The apparatus according to claim 7, wherein said recording means and said means for coating the sur- 
factant are integrally combined. 
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FIG. 9 (a) 




FIG. 9 (b) 
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@ Method and device for ink jet recording. 

@ An intermediate transfer ink jet recording 
method comprising forming an ink image on an 
intermediate transfer medium by ink jet record- 
ing and then transferring the ink image from the 
intermediate transfer medium onto a recording 
medium, which method enables an excellent 
image to be formed on the intermediate transfer 
medium and the image to be efficiently transfer- 
red from the intermediate transfer medium to 
the recording medium. The intermediate trans- 
fer ink jet recording method of the invention is 
characterized by ejecting an ink composition on 
an intermediate transfer medium carrying, on 
the surface thereof, a surfactant having an HLB 
value of 2 to 15 to form an ink image and 
transferring the ink image formed on the inter- 
mediate transfer medium to a recording 
medium. 




F I 6. I 



Q. 

Ui 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



EP 0 583 168 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUcrtoa Nubs 

EP 93 30 6376 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation •( document with indication, where appropriate, 
of 



Relevant 
to i 



CLASSIFICATION OF THE 
APPLICATION (1ALCL5) 



D,A 



D,A 
A 



W0-A-93 07000 (SPECTRUM SCIENCES B.V.) 

* page 2, line 25 - page 3, line 14 * 

* page 4, line 18 - page 5, line 6; figure 
2 * 

PATENT ABSTRACTS OF JAPAN 

vol. 13, no. 405 (M-868)(3753) 7 September 

1989 

& JP-A-01 146 750 (SEIKO EPSON CORP.) 8 
June 1989 

* abstract * 

US-A-5 099 256 (D.G.ANDERSON) 

* column 2, line 30 - column 3, line 14 * 

BE-A-674 887 (MOORE BUSINESS FORMS INC.) 

* page 4, line 3 - line 27 * 

* page 5, line 26 - line 28; figure 1 * 

* page 9, line 16 - page 10, line 6 * 

PATENT ABSTRACTS OF JAPAN 

vol. 11, no. 372 (M-648)4 December 1987 

& JP-A-62 144 986 (CANON K.K.) 29 June 

1987 

* abstract * 



1-3,5-9 



1-10 



B41M5/38 



1-10 



1,2,4-7, 
9,10 



1,4 



TECHNICAL FIELDS 
SEARCHED 0M.O.5) 



B41J 

B41M 



The present search report has been drawn np far ail claims 



8 
I 



THE HAGUE 



27 May 1994 



Balsters, E 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant if combined with another 

document of the sane category 
A : technological background 
0:a 

P : intern ealale 4 



T : theory or prtodple underlying the 
E : earlier patent tocroeot, but 

after the filing date 
D : Accusant dted In the tpplkatJon 
L : document dted for other reasons 

r of the same patent family, corresponding 



2 



This Page Blank (uspto) 



